Abstract
Résumé

Cet article utilise la méthodologie des comptes de transferts pour estimer le profil de consommation et de revenu par âge à travers le cycle de vie afin de déterminer la période réelle de la dépendance au Nigéria. Le papier mesure les flux monétaires de consommation, de revenu du travail entre les âges et le déficit du cycle de vie dérivé et analyse les implications que ceci aura pour le développe-ment de la politique sociale et de capital humain. Les résultats indiquent que compte tenu des profils de la consommation et du revenu au cours du cycle de vie au Nigéria, la dépendance des enfants a lieu pendant les 33 premières années de la vie tandis que la dépendance des personnes âgées se produit au-delà de 63 ans. La période de surplus de cycle de vie se situe entre 30 ans de 33-63 ans. La structure des flux de consommation et de revenu indique que le Nigéria a un déf-icit de cycle de vie de N3.5 trillion en 2004. Compte tenu du fait que la population est à forte asymétrie vers des enfants, les flux inter générationnels sont fortement biaisés. Les déficits doivent alors être couverts par des redistributions
Introduction
The shape of economic lifecycle is important to economic development and social policy. Life cycle is a longitudinal concept referring to the passage through life of an individual or a generation (Lee and Mason, 2008 ) and the economic behaviour over the lifecycle can be summarised by the amount consumed and produced through labour at each age. The relationship between these two reflects economic dependency which occurs when consumption exceeds labour income. The human life cycle has two stages of dependency which are the childhood and old-age. These dependency periods are separated by a long period of surplus production. The dependent age groups are sustained by the flows of resources from the productive age group. The flows can be upwards or downwards (Lee 1994) Redistribution of resources across age has always been centrally important throughout human history. Although the circumstances have changed over time, the reallocation of resources across age groups is an important feature of an economy but it has gone largely unmeasured for many economies (Mason et al. 2009) There had been a plethora of studies investigating the relationships between population age structures in relation to economic change (Renteria et al., 2009; Racelis et al., 2007; Mason 2007) . These specifically concern the ages during which people are dependent and whether the extent of that dependency varies in important ways by the age of dependents. Relatively little is known, however, about the ages during which people are dependent and whether the extent of that dependency varies in important ways by the age of dependents. Estimates of the economic lifecycle can be used to answer these questions and, more importantly, to assess how public policy influences the economic lifecycle.
Nigeria is the most populous country in Africa and the 2006 national census puts her population at 140 million people. This makes Nigeria's population to be more than 20 per cent of the African population. This implies that an understanding of the economic lifecycle in Nigeria has important implications for Africa as a whole. Nigeria's population is however young. In the next few years however, the country is expected to experience a shift from very young population structure to one where there is a shift towards youths and working age population. All these will determine the standard of living in the country. Evidences have suggests that poverty has reduced considerably from 65.7 percent in 1996 to 54.5 per cent in 2004. Despite the reduction in poverty incidence, the number of people living in poverty has been on the increase, For example NBS (2005) reveals that the number of people living in poverty increased from 66 million in 1996 to 78 million in 2004 despite a decrease in headcount ratio from 67% to 54%. This is driven mainly by the increase in population whose rate is about 2.4% per annum during the period 2000 -2008 (Table 1) .
Although the average population growth rate in the country has been declining, the country is increasingly becoming more urbanised as the growth rate of urban population was 4.0 percent during the same period. The high population growth rate is a consequence of the high total fertility ratio in the country. Fertility ratio was still as high as 5.85 in 2000 (Table 2 ). This is expected to fall to 4.74 in the current year 2010 and 2.4 in 2050 (United Nations, 2007) . Total age dependency is very high and by 1990, it reached its highest rate of 96 percent. It has been projected that this will reduce to 85% in 2010 and 45 percent by 2050.Life expectancy in Nigeria was low at just 46.6 years in 2005. It is however expected that it will increase to about 62.1 years in 2050. Results from many previous studies have emphasized this dependency and have used dependency ratios or other crude measures of population age structure in relation to economic change (Bloom et al., 2010) . Relatively little is known, however, about the ages during which people are dependent and whether the extent of that dependency varies in important ways by the age of dependents. Estimates of consumption and labour income over the economic lifecycle can be used to answer these questions. In recent years researchers have focused on the relationship between income and consumption profiles of individuals in different age groups and how it determines the economic lifecycles of nations. This is because income and consumption age profiles provide more detailed and richer information about the lifecycle and economic dependency (Queiroz and Turra, 2010; . Some have utilized the National Transfer Accounts (NTA) framework for their analysis especially in more than 30 countries (NTA 2010) . The NTA framework is an accounting system for measuring intergenerational transfers at the aggregate level in a manner consistent with National income and Products Accounts (NIPA). This paper therefore utilises the NTA framework to estimate the income and consumption of different age groups in Nigeria and the subsequent economic lifecycle of Nigeria and based on the estimates suggests policy implications for promoting human capital development and social policy in Nigeria. The next session presents the literature review and theoretical framework followed by the data and methods in section 3. In section 4, the main findings of our analysis are presented. Discussions and Conclusion are provided in Sections 5 and 6 respectively.
Literature review and theoretical framework
The human life cycle begins and ends with dependency (Lee, 1994) . These ages of dependency vary considerably with economic development. Specifically, child dependency lasts longer and old-age dependency begins earlier in higher income countries. The changes in age structure that result from the demographic transition have economic consequences. They also have direct effect on standard of living by influencing the nature of population in the working ages. Recent studies are beginning to define dependency based on the structure of consumption and income over the lifecycle and not on the working age population (Lee and Mason, forthcoming 2010). In most settings, children are unable to support themselves until they are in their mid-teens to early twenties, and the elderly gradually lose their ability to support themselves as they experience the disabilities and diseases associated with normal aging. A substantial proportion of any human population thus consists of dependents, individuals who are not fully independent, economically. Because the periods of dependency occur at the beginning and end of the life span, the shape of a population's age structure determines its dependency burden, that is, the number of workingage adults relative to the number of children and the elderly (Queiroz and Turra 2010).
The understanding of the flows of consumption and labour income is important in understanding the economic lifecycle. Lifecycle deficit refers to the difference between labour income and consumption. The economic lifecycle refers to the cross-sectional age patterns that gives a picture of the actual age at which individuals reach economic independence or fall back into dependency (Lee et al. 2006) .
In addition to this it shows the peak ages of income or the development of consumption at older ages which can have important policy implications. The theoretical analysis of reallocation of resources across different ages and transfers, in particular, has been done under many frameworks in the economic literature. A common framework that is often utilised is the overlapping generations models (OLG) framework. The OLG framework presents economic activities that take place where different generations of people coexist and make some kind of deals with one another. It is a response to the seminal works of Samuelson (1958) and Diamond (1965) . Most advanced macroeconomics textbooks now explore macroeconomic theory from OLG framework. The framework has been used in analysing optimal population growths, economic fluctuations among others. H owever, most of the analysis based on OLG framework makes many strong assumptions that are difficult to rationalise in national economic systems. For example, some of the models make the assumption that life cycle is divided into two broad age groups which do not include the child dependency age-group. This assumes that life cycle starts at labour market entry and ends with old age dependency (Lee 1994) . This compromises the adequacy of policy prescriptions from such models because child dependency is an important stage of the economic lifecycle. This is because children can be costly in times of child birth and childrearing, which broadly defined, can include the period of higher education of children. In order to address some of the issues raised by the omission of children from OLG framework, Becker and Murphy (1988) developed a theory linking parental transfer decisions to the development of the welfare state. They submit that there is a socially optimal amount of investment in children in which parents' adequate investment in the education of children would be made up to the point where the rate of additional year of education would equal to the rate of return on an additional unit of capital.
A more comprehensive way of dealing with intergenerational coexistence, and transfers within the economic lifecycle is by using the NTA framework. NTA is an accounting system for measuring intergenerational transfers at the aggregate level in a manner consistent with National Income and Product Accounts (Bommier and Lee, 2003; Lee, 1994) . The NTA approach works through the construction of an age-specific national economic input-output system. The accounts allocate consumption and production to single years of age. Thus, they facilitate understanding of how changes in a population's age structure, a product of changes in fertility and mortality, potentially affect the extent to which there is a surplus of production over consumption and hence a potential for understanding the struc-ture of life cycle deficits across age groups and how these deficits can be financed. NTA offers a unique way of examining population development links. It gives the interaction between, and among population age structure, economic lifecycle and the system for intergenerational supports and their potential implications on the accumulation of wealth, economic growth and generational equity (Lee and Mason et al., 2010) . The economic flows are measured across age groups in a systematic and comprehensive way, and identified by the economic mechanisms and mediating institutions. Many studies including Soyibo et al., 2008 , Dramani. (2010 and have applied the methodology to different countries in Africa.
Data and methods
Methods
The methodological framework utilised in this paper is motivated by the National Transfer Accounts methodology. The process of estimating the age profile of consumption and income is the basis for the economic lifecycle deficit equation in the model. Life-cycle deficit (which is the difference between consumption and labour earnings at each age) is defined as in equation 1. The equation states that lifecycle deficit is financed by a combination of net transfers and asset based reallocations. In the framework, inflows to individuals of any given age consist of labour income (Y l ), income from assets (Y A ), and transfer inflows from the public sector (τ g + ) and private sector (τ f + ). Outflows consist of consumption (C), investment (I) in capital, credit and land, and transfer outflows to the government (τ g -) and to the private sector (τ f -). The equation above is obtained by rearranging terms in the basic Inflows = Outflows identity and by noting that saving S equals investment I. Thus, the equation(1) asserts that the difference between consumption and production, known as the lifecycle deficit, must necessarily be equal to age reallocations made up of asset-based reallocations and net transfers. This paper provides estimates of LCD made up of differences in consumption and labour income allocated by age group only. This is based on the fact that the economic lifecycle measures how consumption, labour productivity, and economic dependency vary with age.
In order to construct the consumption and labour profiles by individual age groups, we used the methodology used in constructing national transfers accounts proposed by the Lee and
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Mason (2010), and described in several studies including Mason (2007) . As a result of the importance of human capital in aggregate consumption in the economy, we define total consumption as comprising health consumption, education consumption and other consumption. Per capita consumption and labour income for each age group is then computed from the survey data using direct methods. In the case of the income profile, two types of income were identified. In the case of consumption by individuals in different age groups, we also construct different profiles for each component of consumption (health, education and other), separating between public and private consumption. The age profile of the private education expenditure was computed from the expenditures of individuals enrolled by type of educational institutions by age and levels. H ence private education consumption of individuals are determined to be private expenditure on education. In the case of public expenditure we utilize figures from government's recurrent and capital expenditure for the year in the different levels of educational institutions in the country. This expenditure is then combined with age-specific enrolment rates in the country to determine government expenditure on education by age. H ealth consumption is calculated in a similar way to that of education. Private consumption is calculated as the individual expenditure on health by age as reported in the NLSS survey data. Government spending on health however is calculated from the recurrent and capital expenditure of government in health for the reference year. This was then combined by the health facility utilization rate by age of the individual and disease incidence. The public health consumption data is then triangulated with the figures from the National H ealth Accounts of Nigeria. After computing the education and health profiles, the "other" category includes general public services, defence, public order, administrations, economic sectors etc. The private "other" expenditure is computed from the profile of other expenditures reported in the survey by individual age. H owever, in the case of other public consumption, the residual of public expenditure less education and health expenditure are allocated equally to all the age groups.
Labour income is derived from two components which are wage earnings and self-employment income. The wage income is determined to be wage earnings of those who are employed while the self employed income was determined as the income of entrepreneurs as well as self employed persons in the country. The per capita age profile was then determined using the survey data. Both earnings and self employment income profiles were derived from the survey data After computing the different age profiles, they were adjusted to their corresponding macro control to be consistent with the National Accounts figures. The approach of using the aggregate control is to allow for the allocation of expenditure estimates by age profile in such a way that whatever estimates are obtained from various sources like surveys, for example, are consistent with corresponding estimates in NIPA as reported in NBS (2007). The aggregate control for the earnings and self employed is chosen as Compensation of workers and mixed income respectively. The mixed income is calculated as 60% of total operating surplus given the large informal sector in Nigeria.
Data
The NTA estimates presented in this paper were constructed using data from various sources. The computation of the age profiles from micro level survey data comes from the 2004 National Living Standards Survey (NLSS), (NBS, 2005 
Results
Consumption and income profiles determine the economic lifecycle of the country. Most countries always have lifecycle deficit since labour income alone cannot offset all consumption expenditure within the economy. Our results show the components are Consumption and Income in the country, while lifecycle deficit LCD is estimated as the difference between the two at each age.
Consumption
Total consumption is reported for both the private and public sectors. For each of the sectors, consumption is further divided into three components: consumption on health, education and other commodities and services. This is because total consumption does not tell the whole story, the interesting part being an understanding of the proportion that the public sector contributes vis-a-vis the private sector. The consumption profiles of Nigeria share a similar pattern with the profile of many other countries reflecting a steep rise during childhood with relative stability among working adults and the elderly (Figure 1) . The results further show that at the aggregate, while consumption tends to increase with age, rising rapidly between age zero and 21, it appears to flatten out in the working age years, sloping upward gently in the early elderly years, before declining later. Per capita consumption profile indicates that Nigerians spend more on per capita basis on health than on education, except for the age range between 12 and 24. This is expected because the age group is the range when education expenditure is much intensive. There is very little consumption of education before age 5 and beyond age 35 in Nigeria. Expenditure on education increases rapidly until age 17 when expenditures start to decline.
The peak spending on education is, however, by age 20 years old. Per capita other consumption appears to vary a little after age 30 where it stopped its initial rapid increase. The age-span during which Nigerians consume education is also quite long: from age 4 to over age 40. Despite this, the amount of spending on education is quite low to what obtains in some East Asian countries. For example while Indonesians spend about 5 to 7 percent of the average labour income on education, Nigerians spent 3.2 percent on education. Even with this, government accounts for less of 10 percent of this education consumption unlike some developed countries where government accounts for most of the expenditure in education. For example private sector accounts for just 0.7 percent of expenditure on education in Germany (Kluge, 2009) . Figure 2 presents the age profile of human capital consumption. The figure reveals that private sector spends more on human capital on the average than the public sector. In particular, Figure 2 shows the dominance of the private sector in educational expenditure. Although the Nigerian government introduces a Universal Basic Education (UBE) in Nigeria in 1999 where basic education is free and compulsory for the first nine schooling years, it has not significantly reduced the amount of funds spent by the private sector on education. Individuals and households have been spending more on education however, because it is tuition-free only. The private sector still has to spend a lot on textbooks and other educational materials. In addition, many parents provide extra lessons after school which they have to pay for . Furthermore there is a growing population of children who attends privately owned educational institutions from primary to tertiary institutions. Besides, there is no national scholarship funding for the poor or any groups of individuals, for that matter, in the country. This makes private expenditure on education to be rather high and perhaps, unbearable particularly for the poor.
Our result also indicates that 20% of total labour income was spent on health in Nigeria with a larger proportion of health spending in Nigeria accounted for by the private sector. This is a result that is consistent with earlier studies on health expenditure in Nigeria which indicate that the private sector have a more than proportionate health spending in the country (e.g. Soyibo et al., 2009) 
Labour income
Labour income comprises earnings and self-employment income, Labour income has an inverted-U shape reflecting the fact that production is concentrated among the working-age adults. In most countries, the peak in productivity is reached somewhere between ages 40 to 50 (Mason et al., 2009) . The labour income profile for Nigeria in 2004 follows the usual pattern of being bell shaped. There is however a bump around age 60-65. One reason for this is that when people retire from formal jobs, most Nigeria only transit into self employment which accounts for a less rapid decline of labour income beyond age 62. In Nigeria however, labour income peak at age 46 years (figure 3). Unlike many developed countries, self employed income accounts for 76 percent of all labour income in Nigeria and it is bigger than wage earnings for all ages. This is not surprising as most Nigerians are working in the informal sector where they are likely to be self employed. Thus their income surpasses the income of wage earners. 
Lifecycle deficit
The relationship between income and consumption reveals whether the country has an economic lifecycle deficit or surplus. The economic lifecycle deficit (LCD) is measured by the difference between consumption and labour income at each age which gives us an empirically-based, continuous measure of economic dependency. It should be noted that the differences in consumption and labour income are influenced by differences in their components. Figure 4 presents the per capita values of lifecycle deficit in Nigeria. The figure reveals that lifecycle deficits exist for the young between ages 0 and 33 years and while it exists for the elderly between ages 63 and above. Nigerians only experience surplus between ages 33 and 63 years when labour income exceeds consumption for the different ages. Incidentally, the combination of the deficits outweighs the surplus period.
The result is consistent with most other studies in that the economic lifecycle in Nigeria is characterised by three stages, which are the youth dependency stage followed a period of economic surplus and then elderly dependency in the later stage of life.
Our results indicate that Nigeria enjoys an economic lifecycle deficit of 3.5 trillion Naira in 2004. About 90% of the deficit is accounted for by child deficit which is much greater reflecting the preponderance of younger people in its population. The peak for the per capita deficit occurs for children aged 17 years and for the elderly it occurs at age 86. H owever, the highest per capita surplus occurs at the age of 46 years. predominantly from private sources. Therefore, the burden of building human capital is unfairly skewed against the poor. The poor need to be relieved of this additional and perhaps unnecessary burden. One interesting finding is the low government expenditure on human capital within the economy. Public consumption of health and education amounts to low percentages of household expenditures, whereas the private sector bears nearly all of the associated costs. Low government expenditure on education is not surprising given the relatively low enrolment rate in primary education, for example, compared to countries like Kenya. The same high proportion of consumption by the private sector also exists for health. This is consistent with the results of the Nigerian National H ealth Accounts (see Soyibo et al., 2009) .
Discussion
Consumption expenditure in Nigeria is
The study thus implies that government will need to be more alive to its stewardship role as it is the case even in less endowed African countries, like Kenya. The period of child dependency is longer in Nigeria than in many countries. H owever, the period of old age dependency is shorter in Nigeria. These imply the need to have appropriate social policies to improve the quality of life of both the young and the old so that Nigeria can begin to reap from its investment on her children very early and the elderly can have comfortable and less stressed life in old age.
The labour income profile for Nigeria shows that most of the income is earned by the working age group of the population. The total labour income earned in the country is however less than the total consumption by the population leading to lifecycle deficit. The first implication of the age profiles of the lifecycle deficit is that given the individual lifecycles in Nigeria, the young and the elderly consume more than they produce. In Nigeria, the ages for which an average Nigerian enjoys lifecycle surplus span 30 years between ages 33 years when income exceeds con- sumption and age 63 years when consumption once again exceeds income.
This period shows empirically the actual dependency period in Nigeria. Compared to other countries, the period marking the end of childhood dependency is late. For example, in China, Germany and India, childhood dependency ends at age 21, 27 and 26 years, respectively. The age for Nigeria however compares effectively with other countries in Africa with Senegal, South Africa and Kenya having child dependency ending at ages 35, 33 and 29 years, respectively. The late end to child dependency in many African countries has been argued to be a result of late enrolment in schools which makes many of them end school late. In addition, many of these countries including Nigeria have a high unemployment and underemployment rates.
In Nigeria, the surplus period is for 30 years. This is however lower than the surplus period for most Asian countries at 37 years, 35 and 34 for China, India and Indonesia respectively. This is contrast to some other countries whose surplus periods are lower than Nigeria. These countries include Brazil, Kenya and Senegal surplus periods of 20, 26 and 25 years respectively. Even with a surplus period of 30 years, the surplus generated during the period was just N1.4 trillion which is not enough even to cover half of the child deficit. The implication is that Nigeria must rely on asset income and transfers to be able to finance consumption of all age groups.
It should also be noted that the surplus period also ends later than in other countries. While it ends at age 63 in Nigeria it ends much earlier at age 61, 60 and 59 for India Indonesia and Kenya respectively (Mason 2008) . The reasons for the late end to surplus can be traced to late retirement in Nigeria. The official retirement age in the country is 60 years. This is however limited to the small fraction of the population that is employed by government or formal sector. Since most of the people are in the informal sector, they continue working as they do not retire. In addition, most people who work for government also only retire from government employment and then start their own business because of the failure of the government pension system which does not guarantee pension payment to the elderly.
The second implication from the lifecycle deficit is that there must be some age reallocations from the surplus ages to the deficit periods. Figure 4 shows the age profile of the per capita lifecycle deficit in Nigeria. The graph indicates that the deficit has to be offset by those with surplus. Although, a look at the per capita values of the deficit might indicate a near equal proportion of children and elderly lifecycle deficit, however, the young population of Nigeria in 2004 shows that intergenerational flows to offset the deficits in Nigeria definitely weigh heavily downwards, i.e. in nominal aggregate terms a lot more is spent on the young than the old. This structure is in line with what obtains in some other African countries such as Kenya (Soyibo et al., 2008 and . As a result of the lifecycle deficit it means that resources must be transferred from the surplus age groups to the deficit age groups. In per capita terms, the transfer to the elderly peaks at over N80, 000 in 2004 at age 86. In contrasts, the per capita LCD for children peaks over N60, 000 around age 17 years.
Inter-generational flows in Nigeria are heavily skewed downwards and LCD is much higher than lifecycle surplus, suggesting that extra consumption is funded from asset income and transfers from abroad. This suggests that there is need to provide incentives to enhance the building and generation of asset income as well as transfers from abroad. The results of the study thus offered some implications for policy. First, improving income generation in Nigeria will need to take into account the informal sector, while not ignoring the formal sector. In this connection, policies directed at employment generation, entrepreneurship and innovation development like the establishment of the Small and Medium Enterprises Agency of Nigeria (SMEDAN) and the National Programme for the Eradication of Poverty (NAPEP) will need to be strengthened. Besides, the economic policy climate must give appropriate incentives for employment in the formal sector to grow.
Conclusion
This paper has attempted to provide the age profiles of income and consumption of Nigerians over the lifecycle using cross-sectional data of 2004.The results reveal that during the year, Nigeria experienced lifecycle deficit. Labour income in Nigeria is predominantly from self-employment which is mostly in the informal sector. This suggests that to boost labour income, appropriate incentives including building and developing institutions that will increase productivity of self employed persons should be given the attention they deserve. Besides, the share of formal sector employment needs vigorous boosting, in the medium to long-term in the country.
Surplus from labour income is not enough to cover all the deficits and as such, the remaining lifecycle deficit must be covered from public and household transfers as well as asset incomes. Although transfers is important for the elderly and children, some studies have shown that the importance of government transfer flows to the individuals is very low (Soyibo et al., 2010) . Although the elderly might rely on assets and dissaving, the children has no such asset and thus has to rely on familial and other private transfers. H ence, there is need to improve the vehicle for building human capital in Nigeria. Policies aimed at reducing the burden of the poor in human capital building in health and education is important in this regard. Accordingly, there is need to improve government expenditure on education and health. In education, improving the flow of funds from government to its citizens through scholarships and bursaries, and loans can lighten the burden on the poor. In health, transfers to the poor through well-operated drug revolving funds will need to be intensified 1 . Besides, the resource-pooling and risk-pooling functions of health financing using health insurance (which now exists in the country) and perhaps earmarked taxes 1. We acknowledge that some drug revolving fund schemes exist in a number of states in Nigeria. While casual empiricism suggests that the contribution may be small, the perennial problem of lack of data makes it difficult to estimate the value.
need being strengthened. In the case of health insurance because of the large informal sector, there is the possibility of excluding a large segment of the population if it is not extended to informal sector. It is therefore, important that the implementation of the informal sector health insurance which has already been designed be expedited to cover as many Nigerians as possible. Improving child dependency in Nigeria requires improving child human capital development in education and health. Thus, health policies aimed at boosting child health in the area of immunization, among others require strengthening. In education, boosting school enrolment, particularly at the primary and secondary levels, is key. To improve adult dependency, social protection policies like social security and pension schemes require enhancement and strengthening. The establishment of the National Pensions Commission is one such policy. H owever, there is need to develop a similar policy for the informal sector.
